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Abstract

This article reviews the indications, objectives and step by step process
of the Modified Hall Technique in the management of primary and per-
manent molars affected by severe enamel hypomineralization. Scientific
based biological principles are discussed in order to provide relevant cli-
nical information for Pediatric and General dentists in order to provide
support for the safe use the technique in clinical practice.
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Resumen

En este articulo se revisan las indicaciones, objetivos y proceso paso a
paso de la Técnica de Hall Modificada en el manejo de molares primarios
y permanentes afectados por hipomineralizacion severa del esmalte. Los
principios biolégicos basados en la evidencia se discuten con el fin de pro-
porcionar informacién clinica relevante para los odontélogos pediatricos y
generales con el fin de proporcionar apoyo para el uso seguro de la técnica
en la practica clinica.

Palabras clave: Corona de Acero, Técnica de Hall, Hipomineralizacién.

Resumo

Neste artigo foram revisadas as indicacoes, objetivos e 0 passo a passo da
Técnica de Hall Modificada para o manejo de molares deciduos e permanentes
afetados pela hipomineralizacao severa do esmalte. Os principios bioldgicos
baseados na evidéncia sao discutidos com o objetivo de proporcionar infor-
macoes clinicas relevantes para odontopediatras e clinicos gerais, a fim de
lhes fornecer apoio para o uso seguro da técnica na pratica clinica.
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Introduction

The Hall Technique was first described in 2006 by Innes NPT et al, as a method for
treating primary molars affected by caries, using preformed steel crowns without
the need for local anesthesia, caries removal, or tooth preparation (1). Background
and illustration of the original technique has been reported (2, 3) and since then, different
randomized clinical studies have shown long-term success of up to 92% at b years
(4), values hardly achieved with any another restorative treatment.

Treatment of molars affected by severe Molar Incisor Hypomineralization (MIH) and
deciduous molar hypomineralization (DMH) is a challenge for the clinician, given that
structural alterations and tooth composition affect the performance of adhesive mate-
rials (5). In this context, a Modified Hall Technique could be a successful and easily
applied alternative for the management of hypomineralized molars (Table 1).

Table 1. Differences between the Hall technigue and the modified Hall technique.

Hall Technique

Modified Hall Technique

Primary teeth.

Moderate to severe carious lesions.

Seal the decayed tooth and monitor
progression of carious lesion.

Use of preformed primary molar
stainless - steel crowns

Local anesthetic not necessary

Temporary treatment until exfoliation of
primary tooth.

Caries removal not necessary.

Primary and permanent teeth.

Hypomineralized teeth with pos-eruptive breakdown,
atypical carious lesions with uncontrolled
hypersensitivity.

Teeth with other developmental enamel defects such as
hypoplasia.

Seal molar to control dental caries (when associated),
hypersensitivity and avoid pos-eruptive breakdown of the
remanent tooth structure.

Use of preformed stainless-steel crowns for primary

and permanent molars. In some cases, a large primary
second molar preformed steel crown can be used for first
permanent molars.

Indicated depending the tooth hypersensitivity status,
including premedication with analgesic or anti-
Inflammatory Drugs.

Temporary or permanent treatment, depending on patient
evolution and expectations

Possible need for removal of unsupported
hypomineralized structure.

Description of the cases

The case reports that are presented below, are based on the Case Report guidelines

(CARE).
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Case 1

Ten-year old female patient who consulted CES University Pediatric Dental Clinics
in April 2017 (Figure 1); chief complaint was pain in the upper left first permanent
molar region. The patient presented sensitivity to air, hot and cold foods and drinks,
and difficulty performing adequate oral hygiene. Upon clinical examination, the upper
left first permanent molar as well the upper central incisors revealed opacities and
loss of tooth structure characteristic of severe MIH (Figures 2a-2b). A preformed
stainless-steel crown (E-UL#7 - 3M" ESPE crown, New York, USA) using the Modi-
fied Hall Technique was cemented on the upper left first permanent molar (Figures
2b-2c-2d).

Case 2

Five-year-old female patient who consulted CES University Pediatric Dental Clinics
in August 2019 (Figure 1). Parents reported a history of restorative treatments of
primary second molars, and pain caused by hot and cold foods and drinks as well
during tooth brushing. On clinical examination, the upper second primary right molar
presented opacity with loss of tooth structure and a composite restoration; the upper
second left primary molar presented atypical restorations, characteristic of severe
DMH (Figure 3a-3b-3c). In addition, patient presented increased dental fear and anxiety.
Treatment included placement of preformed stainless-steel crowns (E - UR # 5 and
E-UL #5 - 3M"ESPE, New York, USA) on the affected molars, using the Modified Hall
Technique (Figures 3a-3c-3d).

“Tooth 26 symptomatic, difficulty eating and brushing,
-Physical examination according to age.

Case 1 Clinical examination.
“Mixad dentition, malocelusion class |, savera MIH.

Risk assessment.

- Explanation of diagnasis. = ‘Remineralization and desensitization. N
Riciirecallzstonad el | T immn Stainless Steal crown cementation 26, Final follow-up.

-8ister with MHI.

[ April 2017

Relevant medical 3
and dental history

~Multiple unsucessful

' December2017 | Jyanuary 2020

June 2019 July - August 2018 August 2019 January 2020
Later symploms, diffculty ealing and brushing -Risk assessment. . 7
;'L!l“" i.Efill [Ekrie increased dental foar. -Diagrostic presantation to parents. il Final follow-up.

+Physical examination neeordno o age. -Remineralization and dasensiti zation.
-Adaptalion

and adherence to treatment

+Primary denfition, severe DMH.

Figure 1. Timeline case 1 and 2.

Description of Modified Hall Technique

In the two cases presented an initial measurement and selection of a prefabri-
cated steel crown for each tooth was made; afterwards, an interproximal spacer was
installed for one week (Figure 2b-3a-3c). At a second appointment, the elastic was
removed, and the patient was anesthetized with topical anesthesia (Garhocaina®,
Bogota, Colombia) and lidocaine with epinephrine (New Stetic® Guarne, Colombia)
using an infiltration technique. The crown was then measured, adapted and removed
and finally teeth were washed and dried. Crown cementation was done with relative
isolation, digital pressure, and type | glass ionomer cement (Ketac Molar Easymix,
3M" ESPE, New York, USA) (Figures 2c-3d). Patients were asked to bite down on a
cotton roll to finish setting the crown. Excess material was removed, and a dental
floss was passed between the proximal surfaces. Immediately after cementation
there was an initial increase in vertical overbite. In case 1, overbite decreased from
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an initial 30% (Figure 2d) to 10% (Figure 2f). In case 2, it varied from an initial 15%
(Figure 3e) to an open bite (Figure 3f). One-month follow-up showed that overbite
reversed to initial measurements in both patients, and no changes were detected in
soft, hard and support tissues (Figure 2e- 3d).

Preventive professional measures were implemented in both patients in order to
prevent dental caries including diet counseling, use of fluoride toothpaste with 1,450
ppm, plague control, and monthly professional follow-up examinations accompa-
nied with prophylaxis and topical application of 1,23% acidulated during a 6-month
period.

Figure 2. Severe MIH clinical examination - modified Hall technical steel crown insta-
llation and two-year follow-up. 2a. Tooth 11 exhibits a cream, yellow and brown opacity
with structural tooth loss; Tooth 21 presents well demarcated white opacity. 2b. Modi-
fied Hall Technique on 26; adaptation of elastic between tooth 65 and 26; 2c. Stainless
Steel Crown cemented on 26. 2d. Occlusion after cementation. 2e-2f. Two-year fo-
llow-up of Severe MIH case. 2e. Crown on tooth 26 is well adapted and periodontal and
dental integrity are evident. 2f. Permanent dentition with stable occlusion.

Figure 3. DMH severe clinical examination - Hall technical steel crown installation mo-

dified and 6-month follow-up. 3a. Tooth 55 presents fractured restoration, brown opaci-

ty, and structural loss on the palatal surface; elastic between teeth 55 and 54. 3b Initial

occlusion. 3c. Tooth 65 with fractured and dislodged restorative material on occlusal

and palatal surfaces. Elastic between teeth 64 and 65. 3d. Stainless steel crown on

tooth 55 immediately after cementation. 3e. Occlusion after cementation. 3f. Occlusion
at six-month follow-up.
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Discussion

MIH/DMH is an increasingly frequent condition observed in clinical practice (6-8).
The treatment of severely affected molars can vary from temporary glass ionomer
cement restorations to tooth extraction (9). Although adhesive techniques and mate-
rials can also be used, ultra-structural alteration and composition of these teeth can
compromise clinical performance of said restorations (10).

In a case report published by Quintero et al (11) , the authors proposed the “Hall
technique” for the treatment of severely hypomineralized molars which was ori-
ginally described for treatment of primary molars with dental caries lesions. Given
the above, we propose that in cases with MIH/DMH and other developmental enamel
defects (DED), the term “Modified Hall Technique” be used. For example, a preformed
steel crown for a primary tooth may be placed on a permanent first molar with severe
MIH that requires use of local anesthesia due to the hypersensitivity that patients ex-
perience (12), as reported in case 1.

An advantage of the Modified Hall Technique, is that it can be used in patients with
a history of negative dental experience, fear and dental anxiety, which is frequently
reported in these patients (13); this, given that it is a fast and non-invasive procedure
that does not require tooth preparation. These behavioral characteristics are fre-
guently found in the MIH patient, as reported by Jalevik and Klingberg in 2002, who
found that patients affected by MIH had higher levels of dental fear and anxiety (13).
This information is valuable to select non-invasive and comfortable options for the
patient when designing the treatment plan.

Another advantage refers to its long-term success rate as reported by Innes et al,
who found a success rate of 92% at five years compared to 52% in a control group
with conventional restorative treatment (4). Moreover, despite being a metallic resto-
ration and not considered to be esthetic, studies also indicate that it is well accepted
by parents and patients (14).

One concern that may exist when placing crowns with Modified Hall Technique is
the increased vertical dimension of the patient's occlusion. In the reported cases,
anincreased vertical dimension was observed immediately after cementation, but it
returned to its normal dimension one month later in both patients. There are limited
studies that have evaluated the effect of this technique (14); only one study, evaluated
and found that it had no effect on the temporomandibular joint (TMJ) in children
between 5 and 9 years of age (15). This shows the need for future long-term clinical
studies that evaluate the changes in vertical dimension or the TMJ in patients treated
with either the Hall Technique or the Modified Hall Technique.

A limitation of steel crowns is the accumulation of dental plague and gingival in-
flammation. Therefore, it is important that the clinician verify the adaptation of the
crown immediately after cementation and carry out periodic clinical and/or radio-
graphic controls according to the risk level of the patient. Likewise, individual and
professional control strategies for dental caries should be adopted.

Finally, it is important to emphasize the importance of making an early diagnosis of
enamel developmental defects, that allows less invasive and uncomfortable treat-
ments for the patient and improvement of long-term prognosis.
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Conclusion

The modified Hall technique is a non-invasive, fast, simple, non-expensive treatment
option for severely hypomineralized primary or permanent molars that can be used
to control hypersensitivity, restore and protect the tooth temporarily or permanently.

Patient perspective

In both cases, the patients indicated that after crown placement, hypersensitivity
decreased, they did not feel discomfort when eating or drinking hot and cold foods
and they were able to adequately perform oral hygiene. Parents also expressed sa-
tisfaction with the treatment after successfully restoring their children’s teeth.

Informed consent

Prior to treatment, parents signed an informed consent that complied with insti-
tutional and national norms and regulations. Confidentiality of personal data and
information is reserved.

Conflicts of interest
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